Not enough spinach? by unknown
Forumn
I don't like spinach and I'm glad I don't,
because ifI liked it I'd eat it, and Ijusthate it.
Clarence Darrow, QuotationsDigest
Playing with Pesticides
Recent anecdotal reports ofheadaches, dizzi-
ness, muscle twitching, vomiting, blurred
vision, andotherhealth effects associatedwith
excessive exposure to chlorpyrifos have caused
the EPAand industry to implement measures
to protect consumers from overexposure to
the pesticide. However, a new study shows
that using chlorpyrifos products even in a
manner consistent with the manufacturer's
instructions can lead to exposures well above
the level considered safe by the EPA. In addi-
tion, the study suggests that children run a
particularly high risk for dangerous chlorpyri-
fos exposure.
Chlorpyrifos is a broad-spectrum
organophosphate insecticide that has risen in
popularity as the use ofother pesticides, such
as aldrin, dieldrin, and chlordane, has been
phased out. Sold under the brand names
Dursban and Lorsban (both manufactured by
DowElanco of Indianapolis, Indiana), it is
currently one of the most widely used pesti-
cides in the United States in both household
andprofessional applications.
It is in household applications that
potentially hazardous exposures may occur,
say scientists from the Environmental and
Occupational Health Sciences Institute of
Rutgers University in Piscataway, New
Jersey, who authored the new study. The
study, published in this issue ofEHP, investi-
gates the level ofchlorpyrifos that adheres to
surfaces and objects in a room after it has
been treated with the pesticide and ventilated
according to the manufacturer's instructions.
The authors propose that the semi-volatility
of the pesticide allows it to continue to be
deposited on surfaces in a treated room
weeks after application; it may adhere to
objects that are brought into the room hours
or days after the pesticide is applied, such as
children's toys.
To test this proposal, the authors treated
rooms in two apartments with Dursban and
then openedwindows and used fans to venti-
late the rooms for the recommended four
hours. After a fifth hour, they placed groups
ofplastic and plush toys in the rooms, and
periodically thereafter removed one plastic
toy and one plush toy to measure surface
chlorpyrifos contamination. What they
found was that significant amounts ofchlor-
pyrifos were volatilizing from other surfaces
and adhering to the toys long after the pesti-
cide was applied; in fact, peak deposits on
surfaces in the room took place 36 hours
after the original application.
The authors conclude that applications of
chlorpyrifos could result in significant doses
of the pesticide to children who play in
recently treated rooms. For a child between
the ages ofthree and six, the total nondietary
dose ofchlorpyrifos after normal home treat-
ment was calculated by the authors to be
about 208 micrograms per kilogram ofbody
weight per day (pg/kg/day)-well above the
EPA's reference dose for chlorpyrifos of 3
pg/kg/day (the daily dose that is unlikely to
cause any harm over a lifetime). For children
who exhibit high levels of hand-to-mouth
activity, the authors conclude that this dose
could be as high as 634 pg/kg/day. The study
also demonstrates that dermal and oral expo-
sure to the pesticide via toys and other sur-
faces may present a greater risk to children
than inhalation ofchlorpyrifos.
This study is likely to shed doubt on
whether a June 1997 agreement between the
EPA and industry to reduce consumer expo-
sure to the pesticide will be sufficient to pro-
tect children. That agreement calls for the
elimination of chlorpyrifos in pet products
such as flea dips and shampoos and in broad-
cast pesticide products such as foggers. The
agreement also commits chlorpyrifos manu-
facturers to take steps to ensure that the pesti-
Toxic toys? A new study'suggests children may
be at risk of consuming dangerous amounts of
chiorpyrifos from the surfaces oftoys.
cide is not applied on inappropriate surfaces
such as toys, drapes, and furniture. New
warning labels, based on the agreement,
should begin appearing on chlorpyrifos prod-
ucts sometime this year.
However, the new study suggests that
even when the greatest care is taken to ensure
that the pesticide is applied only to surfaces
that children are unlikely to contact, there is
still the chance that it will end up on other,
absorbent surfaces such as toys and pillows.
Though the treatment used in the study
apartments was a broadcast application of
chlorpyrifos, which industry and the EPA
have already agreed to phase out, the research
indicates that more care must be taken than
previously thought to avoid exposures to this
pesticide. It also signals that regulators can no
longer simply measure air concentration to
determine ifdangerous levels ofcertain pesti-
cides exist in aroom.
Not Enough Spinach?
Children in the United States generally do
not eat as much ofsome food groups as the
U.S. Department ofAgriculture (USDA) rec-
ommends, and many children do not meet
USDA recommendations for any of the five
food groups, according to a recent studypub-
lished in the September 1997 issue of the
journal Pediatrics. Researchers at the division
ofcancer prevention ofthe National Cancer
Institute compared the USDA's 1989-1991
Continuing Survey of Food Intakes by
Individuals to the recommendations con-
tained in the USDA's 1992 Food Guide
Pyramid. They found that only 1% ofchil-
dren in the survey met all recommendations,
but that these children also tended to con-
sume too much fat. Overall, about 30% of
children were found to meet recommended
dietary allowances (RDAs) for fruit, grain,
meat, and dairy, while about 36% met the
RDA for vegetables. Over 45% of the chil-
dren surveyed met none or only one ofthe
recommendations.
The USDA recommends that children
eat 6-11 servings ofgrain per day, 3-5 serv-
ings ofvegetables, 2-4 servings offruit, 2-3
servings ofdairyproducts, and 5-7 ounces of
meat. In contrast, the study found that chil-
dren are eating on average only 5.8 servings
ofgrain, 2.6 servings ofvegetables, 1.3 serv-
ings of fruit, 2.1 servings ofdairy products,
and 3.9 ounces ofmeat. The weight offood
A 10 Volume 106, Number 1, January 1998 * Environmental Health PerspectivesForum
Proportion of Children inthe 1959-1991ContinuingSurveyofFoodIntakesbyIndividualsMeeting Recommendations overThree Consecutive Daysforthe Five
Food Pyramid GroupsAccording toAge,Gender, Race/Ethnicity, and Poverty Level
Characteristic N Grain Vegetable Fruit Dairy Meat
Recommendations 6-11 Servings 3-5 Servings 2-4 Servings 2-3Servings 5-7 Ounces
Gender and age
Males andfemales, 2-19yearsofage 3,307 31.6(.01) 36.4(.02) 26.0(.02) 33.2(.02) 28.0(.01)
Males
2-5 429 22.2(.04)a 17.8 (.03) 33.8(.04) 34.8 (.04) 13.9(.03)
6-11 416 36.2(.04) 35.4(.04) 27.8(.03)b 40.6(.03) 23.4(.03)
12-19 618 42.5(.03)a 50.3(.04) 17.1 (.04) 48.9(.02)b 44.9(.03)b
Females
2-5 599 13.7(.03) 20.4(.03) 30.2(.04) 25.3 (.04) 12.2 (.03)
6-11 573 35.1 (.03) 34.3(.03) 34.1 (.04) 31.5(.04) 25.8(.03)
12-19 672 20.6(.03) 46.1 (.02) 19.1 (.04) 21.7(.03) 31.8(.03)
Race/Ethnicity
White, non-Hispanic 2,248 33.7 (.02) 34.4(.02) 26.6(.02) 37.0(.02) 25.0(.02)
Black, non-Hispanic 550 26.9(.04) 44.5(.04)c 21.9(.04) 21.4(.03)d 36.4(.04)d
Hispanic 393 25.7 (.04)c 37.9(.04) 26.1 (.06) 27.9(.05)c 34.4(.04)
Poverty Index Ratio
<131% poverty 1,723 32.2(.02) 37.3(.02) 19.0(.02) 24.5(.02) 28.4(.02)
131-350% poverty 1,183 33.3(.02) 25.9(.03)e 36.3(.02)6 27.9(.03)
>350% poverty 401 28.7 (.03) 33.5(.03) 32.0(.04)e 35.7(.04)e 27.9(.03)
aP<.05; male versus female for same age category.
bp<.01.
Cp<.05; white versus black or Hispanic.
dp<.01.
eP<.01; poverty index ratio under 131% versus 131-350% or>350%.
Source: Munoz KA, Krebs-Smith SM, Ballard-Barbash R, Cleveland
LE. Food intakes ofUS children and adolescents compared with
recommendations. Pediatrics 100(3:323-329 (1997).
Copyright Pediatrics 1997.
that composes one servingvaries byfood and
by the age ofthe child.
The results showed that children are eat-
ingless healthilythan adults, who fared better
in asimilar studypublished in a 1997 supple-
ment to the American Journal ofClinical
Nutrition. In thatstudy, which was also based
on information from the 1989-1991 USDA
survey, it was found that 9% of all adults
failed to meet the RDAs for all of the food
groups. The new study shows that an even
greater percentage of children-around
16%-met none of these dietary standards.
Also, whereas the children in the survey were
also consistently found to have too much fat
and added sugars in their diets, the adults
who met other Pyramid recommendations
were likely to consume fat and added sugars
at levels close to those recommended.
Though on average the diets ofU.S. chil-
dren were unhealthy by USDA standards,
some demographic subgroups fared better in
theanalysis than others. In particular, teenage
males were found to be much more likely to
meet recommendations for the grain, veg-
etable, dairy, and meat groups than teenage
females or younger children. Females ages
6- 1 were the most likely to eat the recom-
mended amount offruit. Black and Hispanic
children were found to eat more meat and
vegetables than white children, who con-
sumed comparatively higher amounts of
grain and dairy foods. Poorer children were
found to consume less fruit than wealthier
children, but on the whole, family income
was not apredictor ofeatingpatterns.
Fatal Fungus
Something is rotten in the state of Ohio.
Over a period of four years beginning in
January 1993, at least 34 infants in the
Cleveland area developed pulmonary hemo-
siderosis-bleeding ofthe lungs that can lead
to coughing up blood, nose bleeds, chronic
cough and congestion, and anemia-and ten
of the sick children have died as a result of
the disease. It is believed that the mold
Stachybotrysatrais to blame.
The mold produces the toxic tri-
chothecene satratoxin H, which is carried via
spores into the respiratory airways, wreaking
particular havoc on infants' vulnerable lungs.
It is thought that the toxin, a potent protein
synthesis inhibitor, weakens the blood vessels
in the rapidly growing lungs ofinfants. What
happens next is not entirely clear, but proba-
bly subsequent exposure to stressors such as
environmental tobacco smoke or other dis-
eases prompts the development of full-
fledged pulmonaryhemorrhage.
The shiny, black mold grows only on
water-soaked cellulose, which can include
building materials such as acoustic ceiling
tiles and gypsum board (drywall). Therefore,
houses that are prone to flooding or that have
leaky roofs or plumbing problems are far
more likely than drier homes to harbor the
mold. However, although S. atra is quite
common in North America, it is unusual to
find it growing inside a house precisely
because of the water-logged condition neces-
sary for its growth. Nevertheless, the mold
was found in the homes ofthe sick children.
Dorr G. Dearborn, a pulmonary special-
ist at Rainbow Babies and Children's
Hospital in Cleveland, Ohio, was the first to
recognize the disturbingly high incidence of
the condition back in 1994. From January
1993 to December 1994, there were 10 rec-
ognized cases ofthe disease, which, until that
time, had not been diagnosed in humans in
the United States; the condition was associat-
ed only with animals that had eaten moldy
fodder. Dearborn is concerned that the con-
dition, undiagnosed, kills a greater number of
children than was previously suspected. A
reexamination of Cuyahoga County, Ohio,
coroners' cases ofinfant deaths over a three-
year period revealed six cases that involved
pulmonary bleeding, which, in retrospect,
may have been attributable to the presence of
S. atra. In addition, pulmonary hemosidero-
sis is not always readily recognizable and may
manifest onlysubde symptoms at first. While
over 70 cases had been identified elsewhere in
the United States as ofJuly 1997, the disease
appears to be mysteriously concentrated in a
seven-zipcode cluster in east Cleveland, and
no one is surewhy.
The NIEHS and the CDC have estab-
lished ajoint grant for Dearborn to study the
black mold, using infant mice as subjects.
The mice will be exposed to the mold at 3-7
days of age and will be harvested days to
weeks later to assess the state of their lungs.
Dearborn will also study the effect ofvarious
stressors, such as cigarette smoke, on the
spore-riddled lung tissue. It is hoped that this
will lead to a clearer understanding of how
the mold spores damage the lungs and cause
hemorrhage, and how pulmonary hemo-
siderosis can be controlled and possibly pre-
vented. The two agencies have contributed a
total of$76,000 toward this research.
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